Objective. We identified factors associated with improved self-reported health status in a sample of people living with HIV/AIDS (PLWHA) following enrollment in oral health care.
Results. Between baseline and follow-up, we found that physical health status improved marginally while mental health status improved to a greater degree. For change in physical health status, a decrease in oral health problems and lack of health insurance were significantly associated with improved health status. Improved mental health status was associated with a decrease in oral health problems at the last available visit and no pain or distress in one's teeth or gums at the last available visit.
Conclusion. For low-income PLWHA, engagement in a program to increase access to oral health care was associated with improvement in overall wellbeing as measured by change in the SF-8 Health Survey. These results contribute to the knowledge base about using the SF-8 to assess the impact of clinical interventions. For public health practitioners working with PLWHA, findings suggest that access to oral health care can help promote well-being for this vulnerable population.
Studies suggest that the widely used standardized measure of health status developed through the Medical Outcomes Study, the Short Form (SF), is a reliable and valid measure of health status for diverse groups of people infected with the human immunodeficiency virus (HIV). [1] [2] [3] [4] [5] [6] A range of factors has been shown to be associated with health status for people who are HIV-positive. 3, 4 For example, lower mental health status has been associated with depression and drug use, while lower physical health status has been associated with older age, lower socioeconomic status, and more advanced disease stage. 7 Abstinence from alcohol and drugs has also been shown to be associated with better physical heath, better mental health, and lower levels of depression among individuals who are HIV-positive. 8 The SF has also been used to examine the association between self-reported health status and factors associated with the state of an individual's HIV disease. 9 Results suggest an inverse relationship between HIV symptoms and well-being. 10 Studies have also found a relationship between health status and engagement in care or interruption of antiretroviral therapy. 7, 9, 11 Other studies suggest that the SF may lack sensitivity to the health status of individuals who are HIV-positive, especially for people who are asymptomatic, 12 and that it is difficult to predict causality with respect to health status. 9 Self-reported health status has been shown to explain little variance in disease outcomes 13 and to be mediated by health literacy. 14 The great diversity of functional status among individuals who are HIVpositive may indicate that a global health status measure does not adequately capture individual health status variation. 15 Although the Surgeon General's 2000 report Oral Health in America 16 called for greater awareness of the connection between oral health and systemic health, research about the impact of access to oral health care on health status among people living with HIV/AIDS (PLWHA) has been limited. Results of the nationally representative HIV Cost and Services Utilization Study (HCSUS) suggested that PLWHA receive regular medical care but not the dental care they need. 17 More recently, an Institute of Medicine (IOM) report, "Advancing Oral Health in America," continued to call for greater awareness and understanding of the connection between oral health and health outcomes. 18 We found one study that suggested that dental care had no significant impact on self-reported health status among a sample of 376 PLWHA. 19 The purpose of this article is to respond to national calls for greater awareness of the connection between overall health and oral health by examining the impact of access to oral health care on self-reported health status, as measured by the SF-8 ™ Health Survey 6 (SF-8), in a larger sample of PLWHA. This article examines longitudinal data from the Health Resources and Services Administration HIV/AIDS Bureau's Special Projects of National Significance Innovations in Oral Health Care Initiative (hereafter, Oral Health Initiative), a multisite study through which PLWHA who had not received any dental care in the past year were provided comprehensive oral health care. The Oral Health Initiative's evaluation design is grounded in the IOM's conceptual model of access to personal health-care services, 20 in which access to care is shaped by structural barriers, such as availability of services; financial barriers, such as insurance coverage; and personal barriers, such as education. Use of services is further conceptualized as being mediated by efficacy of treatment, quality of providers, and patient adherence to health-care treatment. Improved patient outcomes in domains such as health status and quality of life will result from improved access. The overall study design is further informed by the IOM's health disparities conceptual model, which identifies differences in health-care use and health status, system-oriented disparities in care, and discrimination as factors leading to unequal use of health care and inequity of health services. 21 
METHODS

Study design, eligibility, and recruitment
Data for this analysis were from a convenience sample of 1,499 PLWHA who received care at one of 14 Oral Health Initiative sites. A 15th study site also participated, but complete data were not available from this site; thus, associated study subjects were excluded from this analysis. The programs implemented different models of care and were located in a range of care settings. Sites recruited patients for the study through consumer outreach, collaboration with HIV case managers, and referrals from HIV clinics. Almost all patients were low income, with more than 90% reporting an income of less than $1,700 per month.
Participants were eligible for the study if they were 18 years of age or older, had already tested positive for HIV, and had not received oral health care outside of emergency care to relieve pain and infection for at least 12 months. Sites screened available patients with these eligibility criteria; patients then participated in a baseline interview and received the first oral healthcare visit within the next 45 days. Participants were followed for up to 24 months after study enrollment.
Data collection
Data were gathered from two sources. First, structured interviews were conducted in English or Spanish with enrolled patients at baseline and every six months following baseline, from the study inception in May 2007 to the completion of the study's data-gathering phase in August 2010. Baseline face-to-face interviews were conducted on a rolling basis as patients enrolled in the study until the final enrollment date of August 31, 2009. Follow-up interviews were conducted until August 31, 2010, a time frame that allowed for 12 months of study enrollment for all participants. Follow-up interviews were conducted every six months, either in person if the patient was coming in for care or by telephone if a face-to-face interview could not be arranged. Interviewers at each site participated in standardized training provided by a multisite coordinating center.
The survey instrument was developed through a participatory process with representatives of all sites and comprised items from standardized measures including the SF-8 to measure health status. This participatory process led to the decision to use the SF-8 rather than the more comprehensive SF-36. 22 Interviewers at the local level preferred to have a more concise measure of health status to promote gathering of complete data. The SF-8 asks the respondent to assess his or her health status within the last four weeks by responding to the following eight questions: 6 1. Overall, how would you rate your health during the past four weeks? (six-point response scale from "excellent" to "very poor") 2. During the past four weeks, how much did physical health problems limit your usual physical activities such as walking or climbing stairs?(fivepoint response scale from "not at all" to "could not do physical activities") 3. During the past four weeks, how much difficulty did you have doing your daily work, both at home and away from home, because of your physical health? (five-point response scale from "none at all" to "could not do daily work") 4. How much bodily pain have you had during the past four weeks? (six-point response scale from "none" to "very severe") 5. During the past four weeks, how much energy did you have? (five-point response scale from "very much" to "none") 6. During the past four weeks, how much did your physical health or emotional problems limit your usual social activities with family or friends? (five-point response scale from "not at all" to "could not do social activities") 7. During the past four weeks, how much have you been bothered by emotional problems (such as feeling anxious, depressed, or irritable)? (five-point response scale from "not at all" to "extremely") 8. During the past four weeks, how much did personal or emotional problems keep you from doing your usual work, school, or other daily activities? (five-point response scale from "not at all" to "could not do daily activities")
Other data gathered included sociodemographic characteristics, likely HIV transmission route, barriers to accessing oral health care since testing HIV-positive, substance use, dental problems, and oral health-care habits. Feedback from instrument pretesting resulted in slight modifications to selected items to increase clarity. We then gathered longitudinal dental services utilization data, including source of dental coverage, visit type, whether the treatment plan was completed at the visit, and Current Dental Terminology (CDT) codes of services provided at the visit. Dental care providers entered dental services utilization data into a Web-based data-entry system at the point of service or shortly thereafter drawing from dental chart records. All CDT codes were counted. Data quality was affirmed by retrospective chart audits of a randomly selected sample of patient charts.
All sites, including the multisite coordinating center, obtained approval from their Institutional Review Boards to participate in the multisite study; participants signed informed consent forms. Data were entered into a central Web-based data-entry system for storage, cleaning, and file preparation. For the analysis presented in this article, we used complete data for 1,499 study participants who had a baseline and at least one follow-up administration of the study survey. Both the physical and mental health status SF summary scores were used as dependent variables.
Statistical analysis
Study variables were selected with conceptual guidance from the extant literature in which the SF was used to measure health status among PLWHA. We then categorized variables into structural, financial, and personal domains of the IOM's conceptual model. We used linear regression modeling techniques (using generalized estimating equations [GEEs] to account for within-site correlation of the data) to explore whether there was an association between the change in health status and (1) structural barriers (availability and organizational structure of health services), (2) financial barriers (insurance coverage and public support), and (3) personal barriers (age, gender, and education/income).
In addition, analyses included potential confounders such as smoking, alcohol and drug use, CD4 cell count and viral load measures, oral pain, number of dental problems, length of enrollment in the study, and number of oral health-care services provided during the study. Bivariate GEE analyses were used as a datareduction technique and tested the association between each independent variable and both the physical health summary SF score and the mental health summary SF score. Independent variables that were significantly associated (p#0.05) with each dependent variable were included in the final GEE multivariate regression model for that dependent variable. Data were analyzed using SPSS ® /PASW ® version 18.0. 23
Dependent variables.
We used changes in SF-8 physical and mental health summary scores as the dependent variables. To compute these variables, we first derived continuous summary SF-8 scores at baseline and follow-up using responses to the questions described previously. We then computed changes in self-reported physical and mental health status between the baseline and last available visit. We calculated and normed the scores according to standardized methods that have been described and validated previously. 6 Independent variables. Independent variables were derived from personal, structural, and financial domains of the IOM model. Personal barriers were conceptualized as age, gender, and education. Age was measured as a continuous variable calculated from the self-reported year of birth. Gender was coded as male (1), female (0), and transgender. Due to the small number of transgender responses (n520), this category was not included in the analysis. Education was measured with a dichotomous variable of $high school diploma (1) and ,high school diploma (0). Health status was measured by the change in SF-8 from baseline to last available visit as well as most recently available CD4 cell count, measured as a dichotomous variable of $200 (1) or ,200 (0) cells per cubic millimeter (mm 3 ), and viral load, measured as detectable (1) or undetectable (0).
We measured dental problems using a simple count of the frequency with which patients reported that in the last 12 months they experienced each of a list of 11 common dental problems such as a toothache, loose teeth, or bleeding gums. We used this count, gathered with each survey administration, to create a continuous variable that measured the change in the number of dental problems patients reported between baseline and last available visit. Baseline use of tobacco, alcohol, and illicit drugs was measured as a dichotomous variable for each, with 1 representing use of the substance and 0 representing nonuse. A dichotomous variable measuring whether the teeth or gums had caused any pain or distress at the last available visit was also used, with 1 representing pain or distress and 0 representing no pain or distress. Dental services utilization was measured as a continuous count of services provided.
Structural barriers were conceptualized as barriers to availability of care, measured by how long it had been since the patient had received dental care. All study patients had been out of care for at least a year, except for emergency care. The measure used in this analysis categorized patients as having been out of care longer than two years (1) or fewer than two years (0).
Financial barriers were operationalized as reporting dental and health insurance coverage. Dental insurance was coded as 1 for any form of dental insurance (including private insurance, Medicaid, or other) or as 0 for no dental insurance. Health insurance was coded as 1 for Medicaid, Medicare, other public insurance, or private insurance or as 0 for no insurance.
RESULTS
Descriptive statistics
Characteristics of the 1,499 enrollees included in this study are shown in Table 1 . Seventy-six percent of study participants were male, the mean age of participants was 44 years, 79% reported having $high school diploma, and the mean study enrollment time was 13 months.
At enrollment, 50% of the study participants had not received dental care in two years or longer. At the baseline visit, participants had a mean of 3.38 dental problems, and at the last available visit, the mean number of reported dental problems had declined by about half to 1.68. The mean number of dental clinic services participants received while enrolled was 20.16. At the last available visit, 54% of study participants reported having no pain in their teeth or gums during the past three months. Slightly more than one-third (34%) of the study participants had a detectable viral load and 13% had a CD4 cell count of ,200 cells/mm 3 at the last available visit.
The mean norm-based SF physical health status summary scores at baseline (48.10) and follow-up (48.51) were comparable. Mental health status summary scores improved from baseline (46.33) to follow-up (47.79). These physical and mental health status scores were below the normed average of 50.00 for the general population. 6 At baseline, 72% of participants reported ever having used crack or cocaine, marijuana, or crystal methamphetamine; 52% reported smoking in the past month; and 32% reported using alcohol in the past week. Sixty-five percent of the participants reported having no dental insurance and 28% reported having no health insurance at baseline.
Bivariate analysis
Results of the bivariate analysis are shown in Table 2 . Independent variables were analyzed as continuous variables, although results are shown in categories to provide the distribution of the variables. Variables that were significantly associated with a change in physical health status included length of time since last visit for dental care, number of dental problems, number of dental services, and health insurance.
Variables that were significantly associated with a change in mental health status included number of dental problems, dental pain, viral load, alcohol use, and health insurance.
Multivariate analysis
Variables significantly associated with each dependent variable were included in the multivariate linear regression model for that dependent variable: one model used the physical health summary score as the dependent variable, and one model used the mental health summary score as the dependent variable. Length of enrollment was also included in each model to control for this potential confounding. In addition, when the physical health summary score served as the dependent variable, the mental health summary score was included in the model to control for potential confounding. Similarly, when the mental health summary score served as the dependent variable, the physical health summary score was included in the model. Table 3 shows factors associated with change in self-reported physical and mental health status in an HIV-positive sample following enrollment in a project that promoted access to oral health care. For change in physical health status, a decrease in oral health problems and lack of health insurance were significantly associated with improved physical health status. For change in mental health status, a decrease in oral health problems and no pain at the last available visit were significantly associated with improved mental health status.
DISCUSSION
Among a sample of PLWHA who had not received oral health care for at least a year, results suggest that there was marginal improvement in self-reported physical health status from baseline to follow-up and that better self-reported physical health status was associated with a reduction in dental problems and not having health insurance. Self-reported mental health status showed greater improvement between baseline and follow-up visits. Improved self-reported mental health status was associated with fewer oral health problems and no oral pain at the last available visit.
Although changes in self-reported physical health status and mental health status were not associated with the number of dental services received through the study, overall, results suggest that enrollment in an intervention aimed at increasing access to dental care may increase self-reported well-being for people living with HIV. Improved self-reported mental health status was associated with fewer oral health problems and less oral pain, outcomes that are consistent with the overall goal of the Oral Health Initiative.
The SF scores are widely used as a population-based measure of health status and have been normed to facilitate comparison among different patient groups. 23 The clinical meaning and interpretation of the SF scores is still being examined. A systematic review of the literature with respect to randomized trials showed that quality-of-life survey data were gathered in many of the trials, but that health status outcomes were not always reported. 24 Results suggest that quality-of-life assessments rarely change the interpretation of the clinical trial results, that quality-of-life data are underutilized, and that quality-of-life assessment may be especially useful in trials for chronic conditions such as HIV. Ware et al. recommend use of normative data for interpretation of the SF results and suggest that differences of less than one point should not be interpreted as meaningful. 25 Other authors have suggested that the clinical meaning of changes in SF scores may be assessed by calculating effect sizes. 26, 27 We calculated effect size for change in self-reported health status and found it to be less than 0.1 for physical health and between 0.1 and 0.2 for mental health status. In terms of clinical relevance, an effect size of 0.2 is considered small. 28 Additional research is needed to understand whether significant changes in health status, such as those we observed in this study, are also clinically meaningful.
Our results contribute to this body of knowledge by suggesting that access to oral health care can improve health status among PLWHA.
Limitations
The Oral Health Initiative is the largest study of access to oral health care for PLWHA since the HCSUS. Although the results are thus critically important, some study limitations must be considered in interpreting the results. First, the sample included individuals who met three eligibility criteria: participants were at least 18 years of age, were HIV-positive, and had not received dental care, other than to relieve pain and infection, in the last 12 months. Participants were also recruited through convenience sampling methods. Thus, the individuals who participated in the study are not representative of all adults who are HIV-positive. Second, the data presented in this article were gathered through interviews conducted at each of the study sites. The interviewers were trained by the study's coordinating center, but it was not possible to monitor all interviews as they were completed to assure reliability of the data. The survey data gathered were self-reported, and we did not ascertain the validity of respondent reports. Third, variations among the sites and the states in which they are located may have affected the findings. The programs offered at each site varied such that the types of services available at each location ranged from preventive to oral surgery. These differences may have affected the types of patients who enrolled in the study and the overall sample size at each site.
CONCLUSION
Our results suggest that for low-income PLWHA, access to oral health care increases self-reported well-being as measured by the SF-8. Although there was minimal change in self-reported physical health status, selfreported mental health status improved by nearly two points during study enrollment. Improved self-reported mental health status affirms the association between psychosocial well-being and oral health, as suggested by the Surgeon General's 2000 report. 16 Additional research is needed to understand the clinical meaning of the results. For public health practitioners working with PLWHA, however, our findings suggest that promoting access to oral health care is a strategy that may promote overall well-being for this vulnerable population.
